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, [11] . 3
$\mathrm{u}=(-\gamma_{1}(t)x+u(t, x, y), -\gamma_{2}(t)y+v(t, x, y), (\gamma_{1}(t)+\gamma_{2}(t))z)$ (1)
. $t$ b , $(x, y, z)$ $\mathrm{R}^{3}$









. ( ) $u$ $v$ $u_{x}.+v_{y}=0$ ,
$u(t, x, y)= \frac{-1}{2\pi}\int_{\mathrm{R}^{2}}\frac{(y-\eta)}{(x-\xi)^{2}+(y-\eta)^{2}}\omega(t, \xi, \eta)\mathrm{d}\xi \mathrm{d}\eta$ ,
$v(t, x, y)= \frac{1}{2\pi}\int_{\mathrm{R}^{2}}\frac{(x-\xi)}{(x-\xi)^{2}+(y-\eta)^{2}}\omega(t, \xi, \eta)\mathrm{d}\xi \mathrm{d}\eta$ .
( Biot-Savert ).
, (2) $\omega$ . , $\gamma_{1}$ $\gamma_{2}$
.
, $\gamma_{1}\equiv\gamma_{2}$ . , : $\omega=\omega(t, r)$
$(r=\sqrt{x+y})$ . $\omega$ , ( $r$ ,
$u=-f(t, r)\sin\theta$ , $v=f(t, r)\cos\theta$ , $\omega=\frac{1}{r}(rf)_{r}$ . (3)
. (3 $f$ , $u$ $v$ 1,2 )
$\gamma_{1}(t)=\gamma_{2}(t)$ $\gamma(t)$ ,
$\omega_{t}-\gamma(t)(r\omega_{r}+2\omega)=\nu\frac{1}{r}(r\omega_{r})_{r}$ $(0\leq r<\infty)$ . (4)
.
(2) (4) $\mathrm{J}.\mathrm{M}$ . Burgers ,
. , $\gamma(t)$ , ,




$\mathrm{f}\dot{\mathrm{f}}J\backslash$ , . , $||$ $||_{p}$ $IP$











: $\omega_{0}$ $[0, \infty)$ , , ,
;
$|| \omega_{0}||_{1}\equiv\int_{0}^{\infty}|\omega_{0}(r)|r\mathrm{d}r<\infty$ ,
$|| \omega_{0}||_{*}\equiv\sup_{0\leq r<\infty}r|\omega_{0}(r)|<\infty$ .
:
1 , (6)(7) . , $0\leq$
$r<\infty$ $\omega_{0}(r)\geq 0$ , 0 $\leq t<\infty$




, $L^{1}$ , $L^{\infty}$
. [10]
. (8) .
(6) (7) . , $\mathrm{u}$
, . (3) $\mathrm{u}$ ,
, . ,
( ) . ,











1 , ( )Navier-Stokes
. [5]
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